The paper describes full-scale tests of a 7,25 m long corrugated steel pipe with a diameter of 1.40 m. The corrugation pattern was 125×26 mm and the steel was 2 mm thick. The backfill height over the pipe crown was 0,5 m. The deterioration of the tested steel pipe was simulated by removing a part of its bottom. Strain gauges and optical prisms were installed on the metal surface to determine the stresses, internal forces in the metal shell and additionally its deformation. The results of the measurements are presented as graphs and tables. The main goal of the full-scale tests was to assess the performance of the deteriorated steel pipe subjected to static loads and to evaluate the changes in the distribution of the internal forces, caused by the increasing corrosion of the bottom part of the tested pipe.
INTRODUCTION
Buried metal structures made of corrugated steel sheets are increasingly commonly used in different branches of industry -most commonly as culverts under traffic routes. Many of such structures carry watercourses through road or railway embankments and so the bottom part of their steel shell is highly exposed to corrosion. In order to ensure their long service life various anticorrosion protections, such as zinc coatings or additional paint or polymer coatings, are used. But corrosion is unavoidable and after an appropriately long time it can lead to the deterioration in the performance of the structure. The rate of corrosion of the coatings can substantially increase due to abrasion (the degradation of the structure's surface and edges by the rapid flow of water and the materials carried by it) or to the salinity of the water flowing off the road. Examples of research on durability of compliant structures made of corrugated steel sheets, including and Janus
The a processes Details concerning how the stresses and internal forces in the cross sections of the corrugated shells were determined on the basis of tensometric measurements can be found in Korusiewicz et al. (2012) , Kunecki & Korusiewicz (2013) .
TEST
The distribution of axial forces and bending moments in the tested pipe (under the applied load) for the three stages of testing is presented in Figures 6 and  7 , respectively. The deformation shape of the shell for the three stages of testing is presented in Figure 8 . It should be noted that since the measuring set was calibrated before each of the stages the presented results do not include the loading history. Despite some imperfections, this procedure makes it possible to compare the response of the tested structure to the applied loads in the adopted experimental variants. The diagrams in Figure 6 and 7 show that damage to the pipe's bottom has a significant effect on the values of the internal forces and on the distribution of axial forces in the selected measuring points. The largest changes were observed in the shell crown region. A preliminary analysis of the test results for all the measuring points indicates that the highest normal stresses occur in measuring point 4. The extreme stresses (in the edge fibers of the shell cross section) σ ext are an algebraic sum of the stress σ n produced by axial force and the stress σ m produced by bending moment. The stress values and displacements for all measuring points are presented in Table 1 .
The stresses (in point 4) for the first, second and third stage of testing amount to respectively: σ ext = 8.7 MPa, 41.6 MPa, 97.6 MPa; σ n = 0.2 MPa, 4.3 MPa, 2.6 MPa; σ m = ±8.5 MPa, ±37.3 MPa, ±95.0 MPa. The maximum deflection was recorded in point 4 and for the first, second and third stage of testing amounted to respectively: 1.0 mm, 1.9 mm, 2.7 mm. 
CONCLUSIONS
The following conclusions were drawn: 1) Corrosion of the culvert steel shell bottom affects the distribution and magnitude of the internal forces (stresses) and deflections in the upper uncorroded parts of the shell. 2) Bending moment has a decisive effect on the magnitude and changes of normal stress in the cross sections of the shell. 3) Even when the culvert bottom is corroded, the stresses produced by the applied loads are much lower than the yield point of the steel used (the maximum registered stress was about 2.5 times lower than the yield point).
4) It should be noted that the total stress in the given shell cross sections is a sum of the operational stresses and the stresses which arose during the backfilling process (dead load). As a rule, the latter stresses are much higher than the operational stresses (Machelski 2013 ) and have a decisive bearing on the satisfaction of the strength criterion for this type of structures. 5) The observed asymmetric distribution of deformations and internal forces may be caused by the loading history (the entire test program consisted of a variety of symmetrical and asymmetrical loads) as well as by the existing embankment on only one side of the tested culvert.
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